Introduction
Fast ions penetrating solids or gases produce free electrons, whose velocity distribution shows a distinct peak centered at the velocity of the emerging projectile.1'2 Since a dominant influence on the electron momentum distribution comes from the Coulomb field of the emerging ion, in the ion-atom case the electron production is often ascribed to electron capture to the continuum. In the solid target case, the electrons are commonly referred to as convoy electrons (CE).t
For continuum electron production in gases under single collision conditions a distinction can be made between the mechanism in which one of the electrons of the projectile is excited to a low-lying continuum state (electron loss to the continuum, ELC), and that in which a target electron is captured with a velocity close to that of the ion (electron capture to the continuum, ECC).
The velocity spectrum of electrons ejected in the forward direction shows, in the case of a dominant contribution from the ELC channel, a symmetric peak with width almost independent of projectile velocity,3 while in collisions where ECC dominates (as for incident bare ions) the width is observed to be roughly proportional to the projectile velocity, in qualitative accordance with predictions .4
The situation is less clear for dense targets, in which the state of the ion at the tinme of creation of the electron is unknown. Models assuming collisions near the surface as the source for convoy electrons may sometimes be justified by the short mean free path for keV electron scattering inside solids, which may limit the possible origin to the last X 10 A of the target.
Alternatively, a bulk production mechanism has been proposed. 5 charge state of the emergent ion, and the total number of ions of a certain charge state. A schematic diagram of the set-up i-s shown in Figure 1 .
Results
We find that in all the investigated cases the full width at half maximum (FWHM) of the convoy velocity peak from solid targets is nearly independent of projectile velocity and atomic number, of emerging charge state, and of the target chosen. The peaks are nearly symmetric with a slight skew corresponding to an enhancement of the ve > v; wing (Figure 2 ).
For a given incident projectile and polycrystalline target the yield, defined as the number of CEs per emerging ion, does not depend on the charge state of the emerging ion, while the dependence on projectile atomic number and energy and on target is observed to be roughly consistent with earlier measurements,9 in which the yields for the polycrystalline targets were observed to vary according to the expression: (2) where E and Zproj are the energy in MeV/A and atomic number of the projectile, m = 2.75 and n = 2.25. C is a target-dependent constant, ranging from 
Discussion
The experimental finding that the spectrum shape is nearly symmetric and independent of the projectile atomic number and velocity suggests a close connection between convoy electron production and ELC processes in gaseous targets, and is inconsistent with both the "last layer" hypothesis of Dettmann et al. 4 and with present wakeriding models11'12 ( Figure 3) .
Following the arguments of Sternglassl4 on secondary electron emission, the weakness of the target dependence can be qualitatively explained. According to this model, the yield of secondaries is essentially determined by the ratio of the cross section for electron production to that for electron scattering inside the solid. This ratio is essentially the same for all conductors at a given projectile velocity and charge. The asymmetry of the convoy peak can be explained by assuming a velocity dependence of v 16 for the probability of electron scattering away from the ve X v; condition (Figure 4 ).
For the channeled ions a simple model can be constructed which produces most of the data. Two classes of ions are postulated, A and B, of which class A contains the "well-channeled" ions, while ions in class B experience close collisions with the target atoms. In the A channel the ions are confined to collisions with loosely bound outer electrons with energy X 10 eV, for which capture 
